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(54) METHOD OF MAKING IMPLANTABLE BEARING FOR ORTHOPEDIC PROSTHESIS, ORTHOPEDIC 

PROSTHESIS. AND IMPLANTABLE BEARING FOR PROSTHESIS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method of making a bearing 
for a prosthesis constructed of a polymer having enhanced 
characteristics relating to both primary functions of the prosthetic 
bearing, an orthopedic prosthesis, and an implantable bearing for the 
prosthesis. 

SOLUTION: The implantable bearing for the orthopedic prosthetic 
has a polymer layer 32 and a copolymer layer 34 secured to the 
polymer layer 32 and comprising ethylene and an acrylate. The 
polymer layer 32 and the copolymer layer 34 are mutually molded by 
compression. An articulating surface 18 is defined on the polymer 
layer 32. and an engaging surface 20 suitable for implanting into an 
acetabulum of a patient is defined on the copolymer layer 32. 
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(57) 

4«yT-(D«3 4A*sv^ii:ffWj«jg?nT, ij?yv-o 




tlfcm 2 <ojhch;£ lt a^«:«}g^«iasi:. < » 

[000 1] *{B»&«±3i-r«flBfe«OS»c4«JRB1* 
f<lFtl}S^l 0/0 5 8 5 0 8^(i. :4EttiS^^UaiSA 

taaisn^BWffttJsm i o/o s a s o s^tdB 

1 0/0 5 8 4 9 5 (f^aASS»#2 6 5 2 8 0 
— 68002) rconposite Prosthetic Bearing Havin 
g a CrosstinlMd Articulating Surface and Metiwd fo 
r Making the SamJ ^OffiS^^froTl'^S. 
[0 0 0 2] 

[0003] 

[8aK0fi»Sl ftlte©'^7'y>^' (acetabular beari 
ng) , MSISBO^Ty^i'^ (gienoidbearing) » H-tO 
'try (tibial bearing) , e*t?tn&lcS«U 

fefeoftH©»«Bifii*AXiitr©'<Ty>i^tt» I® 

WKiisHyi^u^jtp^f^^nrv^So ssfc, iss^ 
^Sipyxf-ui/ (UHMWPE) ttAxsir<0'<7'y 

seic, a»iH'«*yx^i'>ov'><ofroitttaia 

•rsc 4:li:J:-3Tig3fi«n«C i:)b^466nTV>5. 
<J:»)Pt<l4> a»5^«#yxf-l<':/*^*«i66n 

SeffilSd (crosalink) ?nTjBSj!^?S4«yx^U> 



(2) «fil2003-25082 1 

2 

»4h?«3i«yxf-u>T«i«3nT5ft. iSiS»?^«^ 

tiTv^s (mif, i«W3tti*&t*iW3R8#ja) , 

[0 0 0 4] a#<D (5!?«»s-&*nTv^4v^) asfi^^ 
i3i? y x^ u> Axg^o'tT y >i^<D«*»ci8-r 5 

70 a^ajKyx^l/^li. mt (ductility) , Wtt (tou 
gimess) . ^i.xm^')-^^ (creep resistance) t 

[0 0 0 5] AX8l^©'<7'y>'i^«, 2 

©B9tH4, eii8<0«<D«ja*/tttAXggg<03>JH-* 
>hi!t*nfiI2:UTK3b^tl% (artlwlate) HSiMSfeli 

'tryv-j^^^cpo m-K. ^«aAxsie©'<r 
y >i^<DStf-ii, Axg^'O'^T y v^^Axs-eor 
20 •b>:/y (mif, ^s'x^i'Sfcan^) $fet4# 
i(*icH«'r»^£i6<o*ft»*©«i<o«»'*"*'^*®*^ 

[0 0 0 6] ±iSLfcJ:3fc. v^<-03{f»©i«y"T-«. 

Axii«©'<7y>i^o4»&««fi (-r**?^- Kffi® 

u ft<DV'><03b^©iKyv-i±, Axstro'^T'y^^^ 
©«!©±aft«(iB (•^■3S:^^^^ Ax»«<o'<ry>^^« 

ji/fcjKy^~jt>»6«i««nfcAx»«©'<r y 
[0 0 0 7] »«BrfiB*Axsw©'t7y y^ican 

t>©i7»«, m^nt. 4«yx^byeiH*3!)'a^*nfc 
Axg-iro^T y at,j£< fflv^&nTv^5f^•fe 

pt:/hA»s|«yx^l/>lc-H^SaiL«:«rHOT?s 
■rSftfelca^ttS (coBDOsite aaterial) *«V^fttS 

SL<fy<Tvyififcnti-Qsmi£tixito. m^a. m 
Sf^j^a^yx'j-uxosiojii:, jffis^H'M^yx 
f-u>i3j:t;*yj'^;i/p'^i'yw— h (pmma) © 
jg^©»2©jii:*^«?^7y>i'*«»s (mif. 
mFScSi90M) . #y;<^n/^^fi'yu-M4. 

^3^©#yp<f-;Mif^yu-h©Si^fi> :d«y;< 

y u— h©**3i?y -7— Sft«jJ<y 

50 ^t^rUU— h©34?y-7-TSr3Ti:V>Ci:jb<M^«n 



3 

< (nofHwoogeneous) . Lftd'-aT, J?$b<4vy 
C00083 

i ] mm/fms. 7 2 8. 74 s^q^uss 
(m4-8m 

tmrsMzi ^mmms. s 7 9. 4 0 o^mmm 
[i$f4^ti(3] ^KBi^f^F^e. 0 17. 97 s^mmm 

mm:iC»4l ^S4$I1FS6. 2 4 2. 5 0 7^0^1889 
(M3-8ffl) 

a83-8«) 

C1$flF^S(6] ^9^ft=^6. 2 2 8. 9 0 0#qS«i8 
(MIS- 1 5ffl, ^2 3 A-2 3 BH) j 
[4^)F:S^7] ^S#fr^6. 2 4 5. 2 7 6^mm9 
(m2-4«) 

[#flF:S^i(8 j 3|eS#ffP%6. 2 8 1. 2 6 4#qSIDS 
(»4-l Offl) 

mmcMQl ^inmnmms. 6 4 5. 5 9 4^«B« 
CS2m ^IB) 
C00093 

too 1 0] *55^tt, ±E<0J:54aia*«fflt-r5fe 
[00 1 1} 



(3) 1$W2 0 03-2 5 08 2 1 

4 

>'*/-c{4SSf^^?S4«';xf-l/>' (UHMWPE) <D<t 

^*«UT:iKyxf-u>'i«:ifr§s«*««tu, ^jK 

coo 1 2] *50ll55«4||«S<D}gS8fcS-:J»ttf. &B 

©aBi;fattxf-U'>fej: tfT'i' y u- h^wrsn*: 
y T-'^f^ enftm 2 53ss*fe^r-r5„ 

coo 1 3] m<ovmt^t>:mm(oimn:s-:5mi. me 
^^ffloAxs«*<a«;fn«o ^-oAxs^ii, 

(I) 4?yv-i?f^^nfcMl©»?rx^L'>feJ:Cf7' 

y b- h^w-r «34?y v-T-f^&tifc^ 2 o«fcs 

Co 0 1 4] mnmmfims&ommim-rsmi. sjg 
» ^ffl«oAx«^©i»«arfii39:'t7'y>^^««a«*n 
^<o^7'y>^tt, 4?yv-o®fc. d?yx^u> 

(4<yT-) <DjB»CBJ£^tirc34«yT--<DSi:** 
tTo njJ«yr— ttxf-lxi/:BJ:Cfr^'yb-h*^€fo 
coo 1 53 *IBBtf!)±S6*nfe45J:tf*<DffiIOg«. 

coo 1 6] 

coo 1 7] *5sw»4> ^«5rfii*Axs«fl!M7y> 
^i3<j:t;*<Dsafi:^i*jc§8-rSo mm r^^ry 

«^soe«Brfi6a:Axs^©'<7 y >i^att-r 
«. *oj:5*'«ry>^fa. isnai. nnsi, sis 



5 

m (joint repair procedure) icfflv^&ns. HlA'^ 

aii:UT»««n« (bear on) mm (Sfefi^TUV 

SI#SI (H^-e-f) A'MfflSffil 8»ci8S5tbTJR6*n 
$fettAX»«<0:«B#OSil (^«l«**tfrtlM!i) 
CO 0 1 8) Axsto'^r u yifi oos^rti, '<r 

0A'^«5n«flS©AX»«©3>*-*>h 

ffi2 0*fe^€y. mtf. liSSatO'^T'UV^yi 2 ©If 
mtL<0\i> (Sfctt'^^O 2 2*i««^ffi2 0KBS 
*nTV^TJ:V>o '<y2 2»4J»«<DMW»©«ilC}^« 

c<Dy*y2 2a:/ixx«4i>in«*^#-fe;^>htJ:oT 

^/^'l 2<Dfl^ffi2 0a, ^7V>^1 2«^->x;l/ 

coo 1 93 %1kBO^T')y^\ 4<!!)«^. ifia©» 
IS (l(eyin«) 9fZM^T^)y*f\ \<mWmM^ 
»oT»^ffl2 0i^lCiii3£«nTV^5. «»e^»:/'2 4 
tt, ««0<3!>^«nfc^^x;l/ (H^-f) tens 

s?n-r» ji#a<D^7'y:/i^i 4ft^?nfe^^-> 

•f) «^«J:^lc«|««nT*V\ jKXK 

fiMHc«»*n«. ?^ic, it#Q<o'<Ty>yi 4 



(4) ^^2003-25082 1 

[0 0 2 0] E'&0'<ru>'i^i 6o#&, "^T^yyf 

1 6O3i^ffi2 0lCttifelB»)<0;H;:^h2 0*«®S«nT 

JfeW»)O#Xh2 0{i, BOAX»« (Sa^ 
■f) <D^fil*nftE#H^- (H^r^-^-f) ica«*n/£ 
ji*J5-r-65feffl»)<05P7' (H^-f) lessens, Kl» 
0X7 U y 1 6 2 0 «»«?nfcK# h 

*fflv>-rK (mtf. -t-b^oh^fflv^T) ^7^)yif 

#-^7"'; >y«3H;^ h 2 6^ffil^*v^J:•5^^:l^l^^nT 

[00 2 1] ^7"j>i/ti, mzzistixs 
»3 4) *«-rswioa^3 o*»6fis&nTi/^«. 

a«©a^«:3 0<OMl©»3 2«. HfflSffil 8«f^* 

nftB«iitt4B<ktfwiWbtt) ««rr«««Tf^6nT 

V-'S. -75r, a20»34«, «^ffi20%f^5fcii)iC 
TV'S, »2<D»3 4«f1f«OlCfflV">6n«««»^ 

7y>^^i o^H^-rsjgffifcistTaiRsnTiv^c 

S20J13 4«flF5©K:ffl«'''&nSI*««4s «9A 

tf, <7^}>^\ 06^««n/£^i'x;l/i:«fcfflv^ 

-ticits (mff«-bp<>h*fflv^T) 

CO 0 2 23 3>:WiBB»*-l?fflV^&nTV«S r»j fcv^a 

r»j *H;tbTJ:i^. m&K.. ^7^)yf^^n9. 

[0 0 2 33 {SF$b<»43HyT-A*8|l<D»3 2CJ:tf 
S20J13 4*fP50»C«V^&nS. MB T^? 

SB r:i«yxf-b>j tt, 2M8a»T?)ef8*nT 
t>«*5iCx #yxf-i/>'©**4<yT-, »!Bfi4«y 
x^bx »i^^fli3i«yxf-px ffifBfi«»^«3Hy 



1 

-J ti, K I ng6»Cj:52 0 0 1^9^2 4BJcaia 

^0 9/9 6 1. 8 4 2# roriented. CrossH-inked U 
IflfflPE Molding for Orthopaedic Applicationsj (cMa^ 
l^tHtW^i^bUmmf^ (orlanted material) « 

to 0 2 4] ffls rd<UT-j tt, si»itx>i;x7U 

^y^^U"^— 0»igh teuperature engineering polyiiie 
r) «#0<:^fe38HtTV>5, f-fl!>J:3*3i«U"T-« 
U 7" -;l'X-f-;l/-ir h ^cDfllfe J: C/s}? U = KOfi! 
A-«r$tr„ !|$Sfi^^:ij?»;7''J-;l'X-x;l/'irh i 
>©fll<Op«>-'^-lcfi, stfjx— x;l/X— x/lz-Jrh^, 
* y x-x/l/^r h ;» J: Cf y X-v^^lz-jr h J^x— 5F^ 

CO 0 2 5] tb^'8mmii.mmm§rti\t. a^i*3 o 

1 OJl 3 2 A'SBflMS^jnAcil? y v-3E)> sn, 
0O«2©»3 4<«li«i^?nTV^*V^#y 

^«:fl«a^«*iyfiOJ^lBT?«. «^3 0O4?yv- 
SOOsKyv-OSloas 2feJ:t;S2(DS34©S5 

»i:o«a»^^?a«ji«yx^u>-pa5s, 

CO 0 2 6] ±au/J:*3t, sKyr-fi, mAi£i>J> 

ffl^3 0<D«i©»3 2 (-Tftbs, sa«is^?n/£ 

3Kyv-OJl) tt, ;!ff>T©lcmiO»3 2«sijrr5 
Ci:lCioT8eS5nTJ:V->o •€■©<*: -5 *;>!fWt9^(D 
aaittl OiiGy*>6l 50kGy*T?<Dfii|3Wft«H 40 

a^3 0cD»2<Da (Tftfe^. 5s?isas^?nTv^4 

■^v^Tflf6n/£«^3 0tt. SBaBi*«nfcji«y^- 

)!»»6f^6nfcB8l!5BS 1 8i:, SS»|g^?nTt>*V^d«y 
•7-3tif»6f^&nrcfit^iS2 0i:%«*TV>5, ^f)^ 

oT, » 1 (OA 3 2 icmAstntamm i s 

T) . ?B8aS^«nftffltB«^J|3l?yx^U>flr)j:^«: 50 



(5) #5*1200 3-2 508 2 1 

8 

?!?«ie^?n^c4?yx^U>A^6f^5n, S2<Da3 4 

*T) , agfltts^snrt^ftv^issii^a^jyx^bi/ 
oj:5*ag«ws^*nTV'»9:v>d<yxf-u>*»ef^&n 

CO 0 2 7] ^<DJ:afl:a^«:<0«B6tt, AlS^O'< 

7y>i^i ocsfucst^s-s^ffijis^ffitt-r*, 

s?«ie^*nfcie»»^s4«yx^u» ©.ta 

/o *?88aS^^n/■cJKy•r-*«^,^5c^^cJ:0, Hi?® 
1 8k:iB-rsv^<0!{»»<D»*bv^««lW*14fl«5ift*n 

»s^?nTv^*v^a»^^^a4?yx^U'» to^o^ 

?8«IS^?nTV''*i/'':j«yv— «fflv>«c:i:i<:<feO, 

7 y y 1 0 <Dfl6©3 > h $ fett#g«:^<D@ 

3i<k?n« (mar, «fci?nfcsis, sjit. ^atm 

fo »^cs•:^v^Tf^p,nftAxglW©^7y>'^l'l ott, 

#-r«iBaisffii St. 3(?«is^*nTv>ftv>4?y^-»i: 
Ma-r«»$Lv^a«w^^*#-r5^g^ffi2o (fe* 

•rs. 

CO 0 2 8] m>immts:mm(ommvii. o 
<omi<om3 2 ti^m i oss-pSBflne^^nfciKy t- 

A^ef^en. ffl^«:3 0©^2tD«3 4ifimZ<omiV 

mms-^^ntz^- y v-a^ sf^e nfea^f* 3 0 

1 <0»3 2*f^5<D»cfflv>5nTV^5iJ?yT-J:5fe(g 

. ^>Sfi7faBaBg•&^n^:^«yv-A^^f^5tlTv^5, .t 

yv--«««i««h«a, sHyv-AgaBis^*n«a« 

3 0 -ctt. a 1 <D« 3 2 fis 1 (omm(Ois>^mui 
msii^tu m2<om3 4im2<o asKotsmtumft 

S2<D»3 4 3Si^«a?n5;i!f>' 

-7fi(DigsB, m 1 <oji3 2 A^flr$n«;tf>7ii<3[>fi 

CO 0 2 9] Lttti^^x. ciofmtfi^mmofmmm 
^i* 3 0 cDWSwaniswTtt, s 1 on 3 2 {±s I o 
iSfliOM; > vfiicsa^n/yHasi^^a* y xf - u 

*343Kyxf-U:/A>6f^enT<I:v\ {B2<0Ji 

oa? nfce»5i-?ft4< yxf-u><D.t:9*3Kyxf-u 



9 

[0 0 3 0] com^efittm-^^s o<Dmz<om3 4 

ticticj:*). mzomsiii. mi<om3ztmm 
[00 3 1] cnsTcmatfeiajc, S2©»3 4 

A^^nSWSa, ^O'^TU^yi Oab^flSO^^n 

x^u> m^L^ss^&^-'jx.^i^y') %mz (om 
3 4*f^50icfflv^«e:i:tt (3B«IS^«nTv^*v^ 
*\ m 1 3 2 * 9 fefiV^SS7?5B«e^^nTV^5 

0«DS»HcllUTi:»)t>tt*J$T?*«o LA'U iHcil 

[0 0 3 2] m^ii£. i&<ovmmtim&(ommvii. m 

2<D»3 4tt. ^lOS3 2fe<tCm-fe>«>'K0W^te 

^«-5#yr- (»2©a3 4) <o»a*fflAfc34fj 

*4<U'7-A<® 1 ©33 2«f^S<DlCfflvenTV>«^i 

ft) xX7-;)/»^ (ester noiety) ^m-t^&AOit^ 

[0 0 3 3] *<DJ:5*x^L/>-7^'UU— h<D33l« 
34«U'r-Oxf^U'>'»»a:, S 1 0»3 2 i:*2<0/l 

y^;l/p»^'»yU-h (PMMA) *^«f#-fe;<>KO 
«9^4SlDSfi<D««8-pa:, xf-U^-Ti'Ub-h©:! SO 



19^20 0 3-2508 2 1 
;J<'J^-«, M'^— X (molar basis) t?5%6>&6 

ojgeTftt, xf-ixi'-ri'yi^Kori^cyT-ii, 

[0 0 3 4] **1f)£W*fi^W*llffi«>}e®T«, X 

»3 4%f^sofc:fflv'>e)nTJ:i/->. 
4lliflt©}&(8i?a. x^u>-?t^yi'ri";U'-KD3 

#'JT-A^ ir2<D*3 4«f^S©fc«V^6nTJ:V\ 

i"j u- h ©3 y -r—ty ^ 2 ©a 3 4 ^f^s© 

©JgffiWi, Xf^U^-y^^/M^f h©33KU 

•r-*^ »2©»3 4*f^«©lcfflV>6nTJ:V>. 

[0 0 3 5] iJ^Lft-fcatc, Aiiiwo^r 

y -7-©^ 2 ©S 3 4 »*©* 5 ftffij^ LV^I^tt 

»34tt. ia«^^?«3i«yxf-ixx x^i/>**#y 
s/-caxf^i/>'34«yT-*-&A,-eJ:v\ t*» 
y T-©s 2 ©a 3 4 fci^©^? y t- 
**««fflv^5±9tcias«ti-r, i$i^i9*©isiuci#s 
©««!!)*iB«?nTv^ftv>H»). *©ffl»ica*uv^» 

[0 0 3 6] *?>IC. S2©a3 4*f^S©K:«V>Sfe 

*©±a*nfcx^^>-7i' y h ©3#y "T-a 
ffjt©as:«^'-r:/©4«yx^u>'<-x©s i ©as 

2 i:«icfflv^enT esAtf, 4«y7~©«i©a 

3 2«ia»*)^«jKyx^l/:/3{if»&f^6nTJ:V>, Sfl© 

«tLT, 5B«Js^*n;feia»^a3Kyx^u^-pf^ 
^n/tffli ©a3 2«j:tfm2©a3 4«*si#fi=taa 

S0 9/9 6 1. 8 4 2^lcEjS«ny£«iR<OJ:5»CE 
Ift^nfc (oriented) #ST?»-3TJ:V\ #y"r-©M 

1 ©a3 2{i, 5B8as^?nfexf^ui'**3i«yr-« 
yr-*q»g^ffl©^wt©i8flii®i?©afe«n/£B 

ttiftv^ tfe*^oT. *«wttir©.fc-5aif«©«m 

ict,l®£«n«t.©-l?fi*<. 1^lFtl#©«H<c19^© 

-^ry^^yi o«, ma^tixtzmsi^m^'J 
xf-u>xfipp>txttmi(om3zts 
u-h©=i#y7--pf^enfe»2©a3 4«*rr»» 

^(*3 0-pf^^nTV>«. 

[0 0 3 71 *fEW©«WI©ffl^»3 014, ±iS UfeW 



II 

^ntnK^ (oioid) rtfcsHsnso mz 

» LTS 1 <0*ffii:ii^ 3 0 A<JBlS5tl5 <i: o 

9 k:«/S«nTV^«/£tf i?4 < . a^i*3 0 icAXS^ 
<o^7^)y^ (ma. §Bmi(fy<7V>ifi 2. it« 

^3 0*S*ffi^ (Tr*a%. 2-DOWS^SV^fcjS 
CO 0 3 8] ;5SjeyD-feX-pfflV>Sft4e>®W^« (gi 
mm (preform) i:LT««*nTfe,fcl,\ CCr> 

mm r^fmmmi a, ^AivmLSfejiflBWfigjg^^ 
^sm-^o mm ^^^mms a, m«*nT(.^«^ 

CO 0 3 9] mmtn (mar, jhuv-, fejjt;^^? 

CO 0 4 0] aSSttH (0Bi?.tf. aJ?Uv-. i3<fct;34? 



CD ^$SB2003-2 5082 I 

coo 4 1) mmin m^is. ^f^mmi^. »*, s 
aj ^nrt, r^4i)ti?&j snrfe, $ft»^-©ft5© 

tti«9fc:i8aj ?*ifc, r^4i>m?&j *nft, $fca 

!o CO 0 4 2 J ±j$?nfc}gi8<iDta5!f&a»ciBiiT, tajB 

CO 0 4 33 4<yr-cDm 1 ©as 2A^i(i^$nfc 
^cy-T-A^^fto. 5}<u-T-©^2©»3 4*»?Bffiera• 
^nTv^4^^5l^yT--*>e*5a^f*3 0©88iSlcKU 

fc, ^M^^ftife (^-4*3-5, sti#«fi:®a?nft) 

» »»*9k:«ia«nTV"')S:V">) #UT-©^jSjg 
fi8*n5««1Sii:Ur©a^«:3 0««, I^I^IC, axs 

«©^r y >y 1 0 («8Atf. M»a©'<7' y 1 
2, a#Q©'<7'y>iyi 4, sfctts«©'<7'y>'ir 

^*'> sgse^^nri^ftv^iBafij^a^^yx^u^© 

Co 0 4 4] *©j:54»^{*3 0 crftfc^. mm 
^ttircr^o-r-vifp>ttrcm 1 ©«3 2fe<fcc«B»is 
^*nTv>4i,>d«yv-i»ft&nfta2©«3 4) 14, 

3i? y v-©©** fett* y v-©^?Ul«|jfi;fefl§i,^T(H 



13 

rctt§K»o'<ry>i^i 6) fcBsatfe^i&ftifeenft 

coo 4 5] mmtc^ mm-^i^tirc c-rfttj^. sfcw 

^awsim *<5v>icffiiii^?n«o 2o<D*r« (-r 

(c, Ax«e<0'<7'y>'i^i 0 mfLM. m^<o^7 
vy^i 2, tt^Q<rxr^}y^i 4, *f£{iH«©'< 
ry^^ij^i 6) ti8aufc^i&»s*j>5n^j^««#*e 
nTfeJ:v^ci:«W!je3i»«n*'<*'eft«. cor 
a-t;^<D«!K^aiaai«!iTtt, 5ii«e^«nfe#y^- 
o^^?iJi«ijfitt, saws^snfciffiSiH^ajiiyxf^w 
>o^?L««ijao*5*?B«is^*nfc*yx^u:/<D 

v-(D»*t±. 5!l«»S^«nTV^ftl-iHI»^H^JijJ«yx 

CO 0 4 63 SBffle^snfc c-ratJS. fiii* 
fiucBia^nft) 3i«y^-o^^LH«iia««x 5B«as^« 

«3t?js»bT5B8ag^«nfc*y ^-zpeas^fljiw 



(8) 4$m2 0 0 3-2 508 2 1 

jg«n«. 2o<!)«« cr*«>%. sB««^*n/&4«y 

T-©^?La«ijii:ai«BS^?nTv>av^3Ky^-o^ 

0 mMfO'^ry^'i^i 2, a^a© 

flSlTtt. 5e8Wt&tnfe:Hy^-©f^?LH«ifi«, 5B« 

ie'&*n/-da«i!H=^aji«y x^L/>©^?iii«ia©<fc 3 

»Se<8l&&?nfe4? y xf-p:/©^^?L««iS4: UTffi« 

5B«ie-&snTi>*v>ia»iH'«4«yxf^i/y© 

CO 0 4 7] *y^— ©* 1 ©JI3 2!J(«* 1 ©8*779! 

«iie^^rnft4?yv-3!j»s40, 3}?yT-©m2©H3 

20 4 A« (i^ 1 ©W J: t>ffiv^m 2 ©SMt^SgflMS^Sn 

fe*y^-)b»6*«a^3o©«[jstHtT. 

$«Jffifiyn-fcx*m'»6nTiv^o S 1 tc, S 1 ©s 

fiT?3B«»e^*nfc3Ky -T-c^jsjeftid^ (m 1 © 
J: 0 ffiv^s 2 (omtvmm^i titzifi y v-© 

2 ©sfi-p5Bia^* nftd< y ^ 4 s^Hi^JB^r 
a^js^ltm 1 ©@at?5ia«(S^*n/-cij«y v-A>64 

■55^filJ«}^fclS»^-rS«!: ^ 4rP-fe;^/<5^-^'©t. 
2:7, 20©5Hi£»^«<5V>(c£lltl«mtn%. ±}S 

io ?nrc©2:i^fiiic, 2o©^££jB«i!£sv'jcai^-r« 
c i: c <t o xBAStiimma t LT©ta^(* 3 0 
I^SpC, AXS«©'<7'y>i^l 0 (mtf, Hfffi*© 

'^ryi'^^i 2, )Wte©'<ryvi''i 4, t^rcim^ 

}L^1nX^t.\i\ c©yn-bX©e9*Wftllttfi8W±. 

Ml I ©sitTa!flBSd*n^fcjBK*^«#yxf-i/>© 
j:-54#yxf^p>©^fflja«i«i«», (si©afi) <fc 
>) fiv>s 2 ©a«T5Bsas^«nfcja»iJ^«4« y x^ 

l/>©i ^ y xf^ ^^©^tfJg^irEEia^Jg^n 

40 

C0 0 4 8] *©*54a^*3 0 (TfttJ^, SI© 

es-???sffiii^?nft*y v-i?f^6nfcffl 1 ©«3 2 

(mi©€fi) <t:»)iSV'a2©SJS7aiffilS^$ 

nftjsyv--ef^6nfca2©»3 4) 5j«yT-© 
©5fe*/•c»id^y^-©*^LS«Ja««v^TaBS^nT^. 
j;v>o mfi^i. »i©e«T?a3«e^*nfc^«y^-© 

l»3tc:b^ (mi©€£D <):t>fiV'iS2©@fi7*93«l^ 

*nfc4? y v--©^j»gtti:^^fc^rticEii«nT 

^^©a, «2©a»T?e«is^sn;t3Kyv-fr 

J0 &4:«'}HiJ£}^«tt8IHibTSl©eiS-e9!«lid$n 
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'<7y>'i^i 0 mxii. mwm<o<T'j>ifi 2, a 
^ec'^ruvy I 4, Sfc«H#fl!M7'y>yi 6) 

(osi^i)\ cm 1 osjD J: ofiv^mzosa-esBwe 
^ * nfcSiSij-? SjK yx^uxojj^ft^syx^Ui/ 

CO 0 4 9] 2o©tm©}gUSti3S5SI*nTfeJ:i,^c i: 

C0 0 5 0) *e.»c. si©afi-t??ii«^^?n/t4«y j 

snT<j:v>, -fcDft. S2(DesT?ai«s«^$tifc:ii«y 
^*n/t*yv-*^efts»5fet«^-r5<fca*>^n-b 

BAiti^mmitLxom^soiit, ^i^t, ax 
s^O'^zy^yi 0 (mtf. iBi!55*fl[)-<7y>^i j< 
2, ««a©-<7'y>i7i 4, $/£ttE#©'<7'y>^ 
1 6) ici8aufc^i&j»i&&nftjBtt%4^enT«,i 

5B««^?nfcjSRi}^aij? y x^ uxDi 5 JiaK y X 
f-u><o»**<, (^loaas) i Offices 2 <DSA-e 
asaws^^nfejajsij-^ajKyx^L/i/flDi^^d^yx 

[005 1] 2-:><D*t3|SKDJgJ8«3?»?nTfe±C>C 4: 

m I oaft-paMBS^^tifc^ y ^-©^^fljtWjfiA^ 4o 

8S-PSg«M8^?nfe#yv-©»*4:«fcEI8j»B* 
[0 0 5 2] ra«<o«Ba:/D-fex*<, 4?yr- (ffg^wr 

T'i'y U-K7)=i;Kyv--pf^P,nfcm2(D/i3 4 
Wr«a^«c3 0O«jtfciBLTfflV>&nTfcJ:lr^ J: 
»)BL<ifi'<«fc, #yv-<0-?ffll«««»«x^L/>- 



1«M20 0 3-2 5 08 2 1 
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3 0jbv ra^K, xxm^(o^Tv>ifi 0 (mar. 

8iffia©'^7y>i'l 2, M^B<0^7'Jyifl 4. $ 

fe«E«<0't7y:/i^i 6) fciHaL/s^i&tti&snfc 

jKyx^i/><^^iajg«,i:tT««*n, 34<yT~ 

<D^<S«JB«Jtt. 4?y^«^;M^fiJ^y U-h (PMM 
A) (O'^m^ma'^tcit^Vyi'f-fVyi^i^Oly—h (P 

MM A) tmm<fymi&}mti^rmmitii, 
[0 0 5 3] *<Dfa(Djg88<Dta^afc. ^ 1 3 2 
At4«yv- cmff^yx^u^) •ef^6n^ m2<D» 
3 4**xf-i/>-ri'yu--ho=i;j«yr— -ef^en^ 

a[^f*3 401S!jtfc:fflv>c,nTJ:t^ci:«^«wc3a»* 

y7-©» 1 <DS3 2«f^«fl!)tcfflv>^n«*y v-tt 

=lJpyv-CD^20S3 4«rf^SOJC«V>^n«3 
[00 5 4] CCX. a^«r3 0tt2OO 

fttos, ia^3 0tt, 5!i«sie^*nfciSisi^?«4«y 

x^U><0»i:IBlftfe^*nTv^4v-ffli«^H«:^ y X 
[0 0 5 5] set. *Stt«fc:3l*LTtta^fiBg;|f« 

BBtM-r S?IB«tttt, » 1 0» 3 2 J: tf a 2 3 

<09l»i»teJ:oriM5*nTJ:v\ J9»«t4 0 0 ;tm 

nXASTM D6 3 8X^t>^f-KlcS-:JV>TK»* 

[Sl] 



77 
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J8 







ksKMPa) 


% 






8.12+A0.95 
(S5.»+/-6.55) 


397+/-56 




GUR1020©5»f- 


6.89+/-0^ 
(47.51+/- 1.72) 


403+/- 16 



10 











7.5&+/-0.49 
(52.13+A3»38) 


301+/-23 


GUH1020?ttJI^»IM 


8.d9+/-0.66 
(61.99+/-4.55) 


475+/-26 



[0 0 5 73 ai6J:lf«2»!:**tlTV5J:5«c. I? 
It ('r«t>%> Allows 2l3^tf102(DA3 4^'4r 

So 

CO 0 5 8] « 1 K:^*n/£a-&f*:<D«i«-e«. 3i«y ^ 

1 0 0 5 9 ] V> < OA»<0ffl«*C« UTsK 0 T-O 2 O© 
2Oi)[}ff0!}|B!O«Mm«Bitlcj:9T, ffi^^ffiOA 



[0 0 6 0] a««*aa»c*sffl^fc:3t*UT«, ara 

0 ^©[fettxi/i^-r y y -r-o^^njimmti' & 

!9:«4«yT-©IB20il3 4*jl«bTya-feXS5ft* 

iww-rscfcfciOx aa^nsc ens. -t 

U><D»*^Biffi5ffi©fe*©3i^y "^-OS 1 ©H 3 2 Kfll 

i^&nriv^ sa«s^snfca»4^?a*yx^u> 

0»3 235fl»3ti*fett^«}W4lO»«'ffla3»!^«Jl« 

0:x.=f-U>(Om3 2©^*< tfc— ®*^JS/»-rSiSfi"P 
iO ^^JLSOBJ^ttx^i'r.T y yif^if 0 T-©^ 2 ©S 3 

4k:ffi8<a}^«nr<fc<, ms^m^^V3i^u>im 
imxyi^=.7 y ^^i^* y •r-©?LK»»*aA,"p?Lov> 
<o*>*»/£L, ie«ii^a^«yxf-u>©*rs3&wt 
ufci:*. ;Hyv-©2o©»tt»Kttfce^*ns. 
[00 6 1] smmn> ie«ii^«#yx^uy©» 

«?S«-r S J: 5 -H^«< *»0#y v-©» 2 ©« 3 4 © 

1 ©» 3 2 2 ©» 3 4 ©nafcsftftsnT* 
v>. ^?iji«efi»fii»9«)^icmttQx-rs^«©is 

40 fbLfcS^^WbTJ:^. <:©i8^l*©llfiS©«tt©l? 

ffi©«ufi«a»&ft«4« y "^-j^ 2 o©)i©«t»9*s 

tftctt^FUTv^s, «»B*tf:A3-lr;^*«3Kyv-©2 

0©» (»I©/i3 2<Silf»2©»3 4) ©llffi-C© 

ens. 

[0062] ^?L«oBi»ttx>i;xr y y ^3j« y 

©Jitt, 4«yx— r/l/X-rn/^ ^yx-T-Zlz-ir 
#yx— T/wyh^x-xyW^h^y Sfc 

50 tt^y-fs H©<fe^*x>5;x7yi'*^#y 
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Co 0 6 3] ^reic. ^UT-02O©Jl*EiSf-5« 
^SAV S(@l^SJi3 (hot isostatic pressing) d^tS 

ilfid%@i9i:^R:2-:>(09 i OAs 2«^i:;s2(0 

[0 0 6 4] mSi^\wskmiitswts^isi}Lx. nt^w 

gation to break) , ^J:Cf9tt4i Cnodulus) fSifVtt 31 

c.T^?ns) Biwttt, araia?. BEissst?, jgssa 
fc 5 0 k G y oMrnvmizntcw^tntc G U R 1 0 

5 0<Offl8?l3§3ilS<D«^-e<DJ:5lc, T-^^i^miS. 
5 c fedtfo 

CO 0 6 5 ] ^<oigmi'&ttiiwmiim:i^mmi». 40 

f^etiTV^S^^, lliiiO|9{R»;Jrd[)iffi«»ffi<T<t: 



(11) «fM2 0 0 3-2 5 08 2 1 
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CO 0 6 6] ig«?-a^::ra-feXT@«*n/'ca«*-r 

Hi* (agent) (D{iA*lf-rc i:»c45SC?L (pore) , 
fm (wold) , (gap) , »a (crack) . 

{4(i*'n (separation) * tlCii«i;T-<)!)2-D(DJi*<fB 

?SiH y xf^i/>*>&45«s«<fc oefksnsv^fe© 

0 C 0 0 6 7 ] «t««4HSk: i o TBS? nfcd< y t- 
tt, jHyT-<o«<D-:75r©»3{j<jS»$ns<DT, 20© 

S©^ffi© b-<;l'k:ffi3i-r 5 ^-^IS'xoraBS^te® t 

as. *e><c, ;j<y v-©2o©«A<sv'>ii:HS$nfc 
J »t», ir^-rn*©5Kyv-©ji*i«^?L«fijai:UTfif« 

CO 0 6 8] «tSWlcaS2nfcffl^©;?f:/vt9'sO 
CO 0 6 9] *6IC, «ffeft«S88gAm^6nTti 

CO 0 7 0] 4:^©»ff-lkd?n^ltd(4u)^«9« 

S-eS5c:i:icSnAT, *^©AXStr©-^ry>i^ 

1 043icf*©aBi7?ffi«ae3t5eff*nfe'tTy>^^fi 
^ar, '^ry^y**^ (r4t>*a^»3 0) 

'<ry>i^i ooHsiiii 83B«iB:g*nsjB»4. 
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[00 7 11 xf-u:/-ri'yu-K03;j«u 
(1) #yx^u>'<-x<o±«Ui^flWi«i4«««« 

[0 0 7 2] HB:fe*tfcnfe©Ei«fci 

[0 0 7 3] 2t;wai»K:iBtt^nftAx»«©^r y y 

*5KI!OAX»fr<D'<Ty>i^©#><rO« 
[0 0 7 4] fif!l*ff, *f6WK|§-r«S$^**«^* 

sttii^$n^«y7~». 9mtiwit^ sHsisd^n 
^nrv^fti-'ftstti ofiv^ssT5B«»^?nfc*y 

CO 0 7 5] i:(0^()!>A{4i:d9«IISffiSttttJ»T<09»} 



(12) 1$Bfl2 0 0 3-2 5 08 2 1 

(1) ^1 <D»«$«effiO]Smetcl98LT±gBB 1 

<oso;Kyv-*a?«is^-r*a8«?6K^s, is 

(2) S2<Da«:SB^-r-5aS*^ xf-U>feJ:tf;<f- 

y u— h 5 3 5i< y -r-^aet-r -5jis% 

(3) S2o»%if«r«as*«. xf-u>45^tfj»«^ 
vwr y u- h 5 3 4« y T-^sft-r «isa*^ 

/o (4) »2oji«ffi«f «aa3&», x^u>*j:tfx^ 

(5) S20S«S«-r5aS*', x^U>:6<l:tf>^^ 

y h « 3* y T--«ffl«-r «jffiB* 
[007 6] (6) ^2©«%a«-rsasftV x^b 

>i3itfx^;l/;)< y u- h%#r«34«y -r-^jl 

(9) }g«*-^ii«as««, s«©s#ertn:ef««n 

JO [0077] (11) ^^^X^'&W}. a«©H# 

(12) j^*#AS)ae*^ » I o»iciifl!fBSi*»)« 

(13) i^«prfl6«:^ryy«JWi-r«*^*i«, sko 

¥0 (14) r^yu-htt/^^i'^^^yi^h*^©- 
(1 5) 7i'yb-h«^f-;pri'yu-h«#o. si 

:^2£«<0AXStr. 

[0078] (1 6) r^'yU-httxf-yl/Ti'yir- 
K^dtr, m««2E«<0AXSe. 
( 1 7) 7^ y U- Y\rTf-i^i'9'7^} U- h^tt. 

(18) 7i'yU-H4x^;Miriryi/-h*dCr. 

50 (19) is-3-i4:«0is^«ae2:, j^m^^^mmt 



(13) 
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(2 0) nL-^m&-r^mmi}\ m i <Dm^i:zfm 2 

[0 0 7 93 (2 1) ©«oIfil*'<7'U >i^A^ S«tO 
(2 2) i^«nrffi*'^7'y S#OBB0SICB£ 

(2 3) mn^mtSi'^TVy'^ifi. ««<!)H«fcBS« 

(2 4) ^Br«g4'<7"j>i^*JiMi9rs:)5rtt*^ mi 

[0080] (2 6) 7'i'UU-h«»^^;l/>«*i'UU 

-h^^tP, lt:«JH3lB«£D-^7"J>yo 
(2 7) Ti'y U-hAV^yl/T-i^JU— h^S^tf. 19 
^3E«0'<7'y>i', 

(2 8) Ti^y u-KA^x^^i/Zi^y i^h**cr, is 
*a3iai8«0'<Ty:^^^. 

(2 9) 7i7 y U/- ^ y h^^tt, 

(3 0) 7^y U-h*^xf^;M3'i'yu-K;&^tr, 
if «JB 3 i2ig©'<7 y i'^'o 
[0081] (31)4?y v-oaJCtiiSffllSA^H^S 

nrvT, 33HyT-fiDSfe:«s«cDi8#af«jic^«« 

(3 2) jKyT-OflilCtiliffitBiM^nTV^T. 3 

y>d^. 

(3 4) ^*j-r-oymicammaim&itixi>i. m 

C0082] 
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[»W©}ai«] tU:<Diatc, *5M§tc<J:ntf. -^zy 
>y«-20<73aA^8'a:5a^«:-(?«i«LTI/^««DT, 

[0 0 8 3] *S!^k:j:n<f. 8[^«:©2o©»;&|infKl 

rv^so•r. 2o©a©i!iffiA<ffiauT}g««n, 

je»^^?a*yx^u>fi!)8fl:«i»itT»ir«ja« 

[0 0 8 4] *^icj:n{f, x^u:/-7i> y i^- f- 
03jHyv-«TflISi:br«v>5cifc:j:»), (i) 
* y xf - U>'^-;^©±l!W^<oaiHJ!l*8»*Ji« 
(2) «-fep«>h'\<D5i««:«««a«T»t«»«*<* 

[0 0 8 5] itltf. «i(^Sa»LfeJl^K: 

«t)oT34?y"T~%fflv^Tv>«©-c> i/a^zT^^j^tf 

[BM<DfB!¥«SiQ9] 

[B 1 ] ^nm(DmsL%m^j2^t£mmmtiimwm<o 

[0 2 ] H 1 ©19 2 - 2 fcJft'^fcBfffiHT*^, 

[B3] *^^©4^«ia;!fi&^^$eqrig^a#Q© 
'<7 y i>y©Ax«itr©«aHT»s„ 

[B4]B3©«|4-4 (c»t>fc«rSB7«5. 

[05] *^?g©1$a*ffl*E^/^;»«iBr(!e«:H«©'^ 

iO [B6] BI5OfS6-6(C»?fcl0rSB7£%. 
12 g8fflJi«©'<7y>^ 

14 nnBo<7V>ir 

1 6 E#©'<7U>^^ 

1 8 'sssm 

2 0 m^m 
22 fer> 

2 4 SSfS^t:/ 
^0 2 6 d«X h 

3 0 »^ 

3 2 miom 
3 4 ai2©» 




Tp<y*^H. 46682 -f^r-fTm 7>J UA^a, 48804 >r>X'r7':^fH. 

7— V— , X? • 300 • 1201 7>yh "i'x'J'^^ h— Uy 

14510 

F ^~A(#S9) 4C097 AA03 B801 B804 BB09 CC02 
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1. Title of Invention 

COMPOSITE PROSTHETIC BEARING CONSTRUCTED OF 
POLYETHYLENE AND AN ETHYLENE- ACRYLATE 
COPOLYMER AND METHOD FOR MAKING THE SAME 

2. Claima 

1. A mediod of making in implantable bearing for ao orthopaedic 
prosrhests. comprising the steps o^ 

providing a first layer constructed of a polymer; 
providing a second layerconstnictedof a copolymer comprising ethylene 
and an acrylalc; 

securing said first layer to said second layer so as to create a composite; 

and 

fonntng said composite into a picdctcnnincd shape of said implantable 

bearing. 

2. An orthopaedic prosthesis, comprising: 

an implantable beaxing which is prepared by a process comprising the 
stq» of (i) securing a Brst layer conslmcted of a poiyoMT to a second layer constructed 
of a copolymer comprising ethylene and anacryiate so as to create a composite, and (ii) 
fonnuig said composite into a predetermined shape. 

S An implantable bearing for an orthopaedic prosthesis, compristng: 
a layer of polymer; and 

a layer of copolymer secured to said layer of polymer, said copolymer 
comprising ethylene and an aoylate. 



(16) 
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3. Detailed Description of Invention 

Ciofis reference is made lo copending US. paUnt qipiication ScritJ No. 
/ (Attocney Docket No. 265280-68002X cntiticd*'Compo3hc Prosthetic Bearing 
Having a Ciossliidced Articulating Surface and Method for Making the Same'' by Richard 
King, Todd Smitii« and £)onald McNulty which is assigned to the same assignee as the 
prtseot invcatKHi and which is filed concurrently herewith. 



The present invention reiatos generaUy to a pmstheUc bearing, and more 
paiticulariy to a con^iositc prosthetic bearing conslnictcd of polyethylene and an 
cdiylcne^cylate copolymer and method for nuking the aame. 

Backgronnd of the rnventlon 
hnpUntable prosthetic bearings such as 'acetabular bearings, glenoid 
bearings, tibial bearings and the lik0 have typically been constructed fiora polyethylene. 
Indeed. Ultia-Higb Molecular W«g|rtP6lyethyIene(UHM^ 
the constfuction of a prosthetic bearing due to its favorabk chaiacterisiics in relation to 
the aiticuhting saiface of the bearing. Moreover, U has been dctemuncd that certain 
cbaracteristicsof UHMWFE maybe enhancfid by (pqposing UHMWPE to radiation such 
as gamma radiation. In particulOT. exposing UHMWPB to prodetenmned dotes of 
radiation crosslinks the UHMWPE thereby increasing its wear resistance. As such. 
heretoibrB designed prosthetfc bearings havebeenconstruciedofaroBsUnkedUHMWPB 
motdertogaintheaforedcscribedbenefits. Techniques for crtwsHnking, quenching, or 
otherwise preparing UHMWre arc described innum6rousis$uedU^.pat«^ 
of which faidade U.S. Patent No. 5.728.748 (and its counteiparta) usued to Sun, et aj, 
U S. Patent No. 5,879.400 issued lo Merrill el al. U^. Patent No. 6,017.975 issued to 
Saum.et al, US. Patent No. 6.242.507 issued to Saum ct al, U.S. Patenr No. 6^16,158 
issaed (o Saum et al, UJ. Patent No, 6.228.900 issued to Shen et al. U.S. Patent No. 
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6J4S^6 issued to McNulty ct al. and U.S. Patent No. 6,281^ issued to Salovey ef 
al. The disdosuie of each of Aese U.S. patents is hereby bcorporated by nrfcnajce. 

CoavcntionaJ fi e. non-crossKnked) UHMWPE also possesses a number 
of fevonblc chSrjct^^cs rcUting to the construction of a prosthetic bearing. For 
example. convcnticDal UHMWPE possesses superior ductility, toughness, and creep 
resistance chaiacteristics relative to other poiymera. 

A prosthetic betiing is typically designed to include structures or features 
which perfbnn two primary fonctions. Firatly, a typical prosihedc bearing design 
includes an aittcuiating or bearing surftce on which either a natural bone stractuTQ or a 
prosthetic compofkm articulates. Secondly, a typical prosthetic bearing design also 
includes locbng features in the form of mechantsns such as pins, tabs, tapered posts, or 
the like for locking or otherwise securing the bearing to eidier another component 
associated with a prosdictic assembly (eg., a metal shell or tray) or to the bone itself. 

As described above, certain polymers nuiy have enhanced characteristics 
relating to one of these primary functions of the bearing (i.e., the function of providing 
an srttculaling surface), whereas other poiymeia may have enhanced cbarat^lcristics 
relating to the other primaiy Araciion of the bearing (l.e., the tbncttoa of locking the 
bearing to another component or to the bone itsclQ. What is needed, however, is a 
prosdKtic bearing whidi is constructed from polymers which have enhanced 
characteristics relating to both primary funcdons of the bearing. 

Another challenge associated with implantable prosthetic bearings relates 
to the construction of beaitogs which arc designed to be secured directly to the bone 
withcnit the use of a metal shel] or tray. For example, prosthetic bearings designed 
conapletely of polyethylene nmy be difficult to affix to the bone widi the use of bone 
cement since most conunonly utifized bone cements do not adhere well to polyethylene. 
As such, a number ofbeaxings have heretofore been designed which attempt to overcome 
this problem by use of a composite material. For example, a bearing disclosed ia U.S. 
Patent No. 5,645.594 issued to Devanathan et al inctades a iiist layer of UHMWPE and 
a second layer of blended UHMWPE and poly methyl raethacrylate (PMMA). PMMA 
is a common component in many types of bone cement U is disclosed that the PMMA 
portion of the blend may be either PMMA iKxnopolymm or PMMA copolyraers. 
However, a blend is. by definition, non^homogeneous and is therefore often auaceptibic 
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(o undesirable process and product vahatioos. What is needad tberoToie is a prosthetic 
bearing which fadlitates enhanced adhesion of Ibe bearing io bone cement when the 
bearing is being secioed directly to bone without the use of tn implanted metal shell or 
(ray. 

Summary of the Dtaekmira 
Ibo present invention provides lor an implantable prosthetic bearing 
coQStnicted of a composite material having a first layarand a second layer. The fiist 
layer has an aiticul^ing surface defined therein, whereas the second layer has an 
engaging surface delSined therein for engaging eidjer another prosthetic compomait or the 
bone itself in certain embodimeois, the first l^«r is constnicted of a polymer aiidi as 
polyethylene or UHMWPE, whereas the second layer is constructed of a copolymer of 
ethylene and an accylato. Use ofsuch a copolymer in the constroctionofthe second layer 
pn>vides for eaaeofimplantBtioninregatdtoabearing designed forcementiU^ In 
paidcular, the ethylene pordoa of the copolymer is ccmspatiMe with and provides for 
adhesion to the polyelhytene of die first layer, whereas the acrylate portion of the 
copolymer is compatible with and provides for adhesion to commottly utilized bone 
cements. 

In accordance with one illustrative embodiment, there is provided a 
method of making an implantable bearing for an orthopaedic prosthesis. The method 
includea the step of providing a first layer coostructed of polymer soch as polyethyleae. 
Hie method also includes the stepof providing asecond layer coajmuctedofaeo^^ 
comp ris ing ethylene and an acrylate; The method Airther comprisea die stq> of securing 
the first layer to the second layer so as to create a composite. Moreover, the meOiod 
inchides the step of forming tbe composite into apxedeteonined shape of die implantalile 
bearing. 

In accordance with another illustrative embodiment, there is provided an 
orthopaedic prosthesis. Theprosthesis includes oi implantable bearing which bptepared 
by a process which Includes the steps of (0 securing a first l^ercoitftiucted of a polymer 
to a second layer conMoieted of a ct^o^er comprising etlqf lene and an aciylate so as 
to create a composite, and (li) ibrmmg the composite into a predetermined shape. 
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In aocordance with another lUustrative embodiment, there is pR>vided ea 
impfamabic bearing for an orthopaedic prosthcm. The bearing includes a layer of 
polymer and a Jaycr of copolymer secured to the layer of polyethylene. The copolymer 
includes ethylene mdan aciyJate. 

ITic above and other objects, feaiurca, and advantages of the piesent 
invention wtii become apparent fiom the following description and the attached 
drawiiogs. 



Britf Peseriiirtnn ^fth^ ^*^^n?l 

FIG. 1 isaperspectivevjcwofaniinplantable glenoid bcaringprostfi^ 
which incorporates the features of the present invention th^eia; 

FIG. 2 is a cross aectiooa] view taken along the line 2-2 of HO. I; 
FIQ. 3 is a perspce6\t view of an Implaniable aceUbular bearing 
pio^esis which incoiporares the featunKi of the preset^ invcnttm therein; 

FIO. 4 is a cross sectional view taken along the line 4-4 of FIG. 3; 
FIG. 5 is a perspective view of an implantable tibial bearing prosthesis 
which incoiporates die features of the present invention Cherem; and 

FIO. 6 is a cross sectional view taken ak>ng the line 6^ of FIG. 5. 

Dgf^lM PcscriPdon of the lltnsrrtttlvi. F m borflm^nte 
Whik the invention is susoeptiWeto various j»xfifi« 
fonns, specific en^KxImients thereof have been shown by way of example in the 
drawings and will herein be described in detail It should be understood, however, that 
there is no intent to limit the invention to the particular fonns disclosed, but on the 
contrary, the intention is to cover all modificati(»is, equivalents, and aftetnatives Mmg 
within die ^arit and scope of the invention as defined by the appended claims. 

The present invention relates to implantable proathetjc bearings and 
methods of making the same. What is meant herein by the term "bearing" is an 
orthopaedic implant prosthetic bearing of any type, condidon. shape, or configuration. 
Such bearings may be utilised in a number of joint replacement or repair ptoceduics 
such as surgical procedures associated with the hip, shookiers. knees, ankks, knuckle^ 
or any other jomt Referring new to FIGS. 1-6, there is shown a number of implantable 
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prosthetic bearings iO such aA a glenoid bearing 12 for impiantation into a glenoid of a 
patient (not shown), an acetabular bearing 14 for implantation into an acetabulum of a 
patient (not abownX and a tibial bearing 1 6 for iinpiantatioD into a utia of a patient (not 
shown). Each ofthe prottheiic bearings 10 includes an articulating or bearing surftce 18 
on ^ch a natural or prosthetic component bears. For example^ in the case of che 
glenoid bearing 12; a natural or prosthetic humeral head (not shown) bears on the 
articulating sur&ce IS. Similarly, in the case of an acetabnlar bearing 14, a natural or 
prosthetic femoral head (not shown) bears oo the articulating sur&ce 1 8* Moreover^ in 
the case ofthe u1>ial bearing 16» a pair of natural or prosthetic femoral condyles (not 
shown) bear on the articulating surface 1 8. 

Bach ofthe proalhetie bearings 10 also includes an engaging surface 20 
which has a mimber of ftatures defined thereia A>r ei^gaging eitfier another prosthetic 
componeitforthe bone into which the bearing 10 is implanted. For example, in the case 
of the glenoid bearing 12. a nunaber of pins or pe]^ 22 may be dc&ed in the eii^^ 
stir&ce 20 thereof The pegs 22 are recdved bito a number of conesponding holes (not 
shown) formed in Che glenoid surface of the patient The pins 22 may be press fit or held 
in place with the use of bone cemera. Moreover, If the glenoid bearing 12 is utilized in 
conjuncti(» with an implanted meta 1 she! 1, the engaging surface 20 of the bearing 1 2 may 
be configured with a tapered post (not shown) or tbe like for securing the glenoid bearing 
l2tolfao8helL 

In the case of the acetabular bearing 14, a number of keying tabs 24 ate 
defined in fiie engaging surface 20 along tbfi outer annular surface thereof. The keying 
tabs 24 are received into a number of cotre^onding keying slots (not shown) defined in 
an implanted metal acetabular sheU (not shown) in oxder to prevent rotation of the 
acetabular bearing 14 relative to the hnplanted shell. In the case of fixation of the 
acetabular bearing 14 directly to the acetabulum ofthe patient (i.e.. without the use of a 
metal ahellX the engaging aurfhce 20 of the bearing 1 4 may alternatively be configured 
with a number of posts or pegs (not shown) which are received into a number of 
cocresponding holes (btmed in tfaopatient's acetabuhan. In such a case» the posts or pegs 
may be press fit or held in place with the use of bone cement. Moreover* it should be 
appreciated dial the acetabular bearing 14 may be press fit or cemented to the patient's 
acetabulum without the use of posts or pegs on the engaging sur&ce 20 thereof 
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In the case of the tibial bearing 16, a tiered post 26 is dtRntd In the 
eng»guigsiir^620ihereo£ TTietapcrcdpo5t26bnxcivcd£nloac»msp^ 
bore (not ahown)deiined in m implanted HbiaJ tay (not nhovm) of a knee prosthesis (not 
shown). It shoiiU be'apprectated that (be engaging surfece 20 of the ttbiai bearing 16 
may also be configured with features to albiv the n^ial'bcaring 16 to be secured directly 
10 d3e tibia without the use of an implanted tray (e.g.. by use ofbone cement). Moreover, 
it sbottld be appreciated that a tibial bearing for use with a tibia! tray may also be 
designed wittxHit the us& of rhe post 26. 

Each of the bearings 10 is constructed from a laminar composite 30 
having a number of laycw 32, 34. The first layer 32 of the laaiinar composite 30 is 
constructed of a material which possesses mechanical properties favorable for use in the 
construction of the articulating surface 18 (eg, enhanced wear and oxidation resistance). 
The second layer 34, on the other hand, is constructed of a material which possesaes 
mechanical properties fevorablc for use in the construction of the engaging snrfice 20 
(e.g., enhanced ductility, toughness, and creep resistance). It should be appreciated that 
ihc roatCTifll utilized for construction of the second layer 34 may aJso be selected based 
on the fixation type of the bearing 1 0. In particuJar, the matcaial utilized for construction 
of the second layer 34 may also be varied based on. for example, whether the bearing l o 
is to be utilized in conjunction with an implanted shell or directly secured to the bone 
(eg., by use of bone cement). 

It should be appredatod that, as used hercia the term "layer** is not 
intended to be fimited to a "thickness" ot material positioned proximate to anodier 
stmtlariy dimensioned ''thickncss''of material, but rateis intended to iiichidentnnerxyus 
structures, configurations, and constructions of material. For example, the term ^laycr" 
may include a portion, region, or other structure of material which is positioned 
proximate to another portion, region, or snucturc of differing material. For instance, a 
peg or similar strucmre may define a firel "layer*' of material, whereas a bearing body 
having a hole defined therein into which the peg is molded may define a secomi "layer" 
of material. Similarly, a flange secured around the periphery of a bearing body may 
define a first '*layer* material, whereas the bearing body itself defines the second 'iayer" 
of material. 
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In Ihe case of the tibial bearing 16. a tapered post 26 is defined in the 
engaging nixfece20 thereof. TI»tapercdiwt2«ij reeved iji!o«(»mav^ 
bore (not shown)defined in an implanted tibial tray (not slwwn) of a knee projthesi, [not 
•hown). U shoiOd be'oppieciated that the engaging sur^ce 20 of the tibial bearing 16 
may also be configured with ieatoies to allow the tibial'bearing 16 » be seemed directly 
to the dbia without die usoofao iinplanted tniy(e.g.. by use ofbone cement). Moreover, 
it should be spptedaied dial a tibial bearing lor use with a tibial ti«y nay also be 
desigUBd wittwut the use of the post 26. 

Each of dje bearings 10 is consbucted from a laminar composite 30 
having a number of layers 32, 34. The first layer 32 of Ihe laminar composite 30 is 
constructed of a material which possesses mechanical properties favonble for use in the 
construction of the articulating surface 18 (eg, enhanced wear and oicidaUon resistance). 
The second layer 34. on the other hand, is constructed of a material which possesses 
mechanical properties &vorable for use in die construction of the engaging sor&ce 20 
(e.g.. enhanced ductility, toughness, and enep resistaiKe). It sbould be appreciated that 
the material utilized for conslniction of the second layer 34 may also be selected based 
on tbe fixation type of the bearing 1 0. In particular, Ihe material uiih'zed for construction 
of the second layer 34 may also be varied based on, for example; whedier the bearing 10 
is to be utilized in conjunction with an implanted shell or directly secured to the bone 
(&g.. by use of bone cement). 

It should be appreciated that, as used herein, the term 'layer" is not 
intended to be limited to s -fliielcnes*- oCmaterial positioned proximate to snoOier 
stmilatiy dimensioned "Sickness" of material, but radwris mtcnded to inchide numerous 
structures, configurations, and constniciions of material. For exanpie, the tem "layer" 
may include a portion, region, or oflier stnichire of mataial which is positioned 
proximate to anodjer portHm, region, or structure of differing material. For instance, a 
peg or sinrilar struttuie may define a first "layer'' of material, whereas a bearing body 
having a hole defined therein mto which Ac peg is molded may define a second "layer" 
of material. Similarly, a flange secured uound the periphery of a bearing body may 
define a firet "layer" material, whereas the bearing body itself defines the second "layer" 
of material. 
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A polymer is preferably utiUxed in the construction of the layece 32, 34. 
As used hemn, the term "polymer" is inlended to mean any medkal grade polymeric 
material which may be implanted into a patient A q>edfic eaample of such a polymer 
ts medical sra<tf poiyethyiene. The teim '*polyediylcoer, as defined herein, inchides 
poJyediyiene. stich as a polyethylene homopolymer, high density potyethylenei Mgh 
molecalar weight polyediylene. hi^ density high molecular weight polyediylene, 
ultrahigh molecular weight polyethylene^ or any other type of polyethylene ulilizBd m the 
construcdon of a prosthetk implant A more specific exau^e of such a polymer is 
medical grade UHMWPE Tbe tcrai '"polynwr* is also intent^ to indude both 
bomopolymen and copolymers; thus, '^lymei^ inchides a copolymer comprising 
ethylene and acrylate. snch as methyl metfaaciylate, methyl acr^ate, ethyl methaciyf ate. 
ethyl acrylate and butyl mefhacrylate. The tenn '*polymcr^ also includes oriented 
materials, such as the materials disclosed in pending U^. Patent Aii^Iication Serial No. 
0^1,842 entiiled *X)rientod. Crosa-Unkcd UHMWB Motdtug tor Orthopaedic 
Appficadons", which was filed on September 24, 2001 by King et al., which is hereby 
ineoiporated by reference, and which is owned by the same assignee as the present 
appltcadoa 

The terra "^polymer^ is also intended to include high temperature 
engineering polymers. Such polynners include raemliers of the polyaryledieiketooe 
fami^ and tbe polyimidc Amity. Spedfic mtaAtm of die polyaiyletlierketDiie family 
irkcludepolyetheretherketooe, potyetherketone* and polyetherketoneethericetonelxtoneL 
In one exemplary embodimoat, a composite 30 is utilized in wtuch the 
first polymer layer 32 of the composite 30 is constructed Mrith a crosslinked polymer, 
whereas the second polymer layer 34 of the composite 30 is constructed with a oon- 
crosslinked polymer, tn a more specific exemplary embodiment, the polymer utilised in 
the construction ofboth the first polymer layer 32 and the second polymer layer 34 of the 
composite 30 is polyethylene. One particularly useAil polyethylene for use in the 
construction of the first polyiner layer 32 and the second polymer layer 34 of the 
composite 30 is UHMWPE 

As described above, a polymer may be crossiinked by, for example, 
exposure to radiation such as gamma radiation. As such, d>e first polymer ^ayer 32 (i.e., 
Che crosslinked polymer layer) of the composite 30 of this exemplary embodhncnt may 
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be febricatcd by exposing the first polymer Uycr 32 to gammt radiarion. Such exposure 
may be in the exemplary range ofl 0- 1 50 KGy. The second polymer Uycr 34 (i.e., the 
non-croaaUnked polymer layer) of theccmpositeaO of this exeniplaiy embodiincrt is not 
exposed to such^^a radiation. Aa areaidl, a eoiopoaite BOcoutructcd io accordance 
with this exemplaiy embodiment provides for an aiticulaiing surface 18 ecnstnietcd of 
a ciofislinked polymer, along with an engaging surftce 20 constructed ofnon^msslinked 
polymer. In a more spedBc exemplary embodiment, the first polymer layer 32 (and 
hence the articuisting snrikce 18 formed therein) is constructed of a crosslinked 
polyethylene such as crosslinked UHMWPE. whereas die second potymerhiyer 34 (and 
hence the engaging surface 20 formed therein) is constructed of a nonwnosslinked 
polyethylene such as a non-croaslinJccd UHMWPE. 

Such a composite siructme provides anumberof advanUgcs to the design 
of the prosthetic bearing 10. For example^ as described ^ove, use of a crosslinked 
polymer such as a aosalinked polyethyleoe (eg., orossllnlred UHMWPE) enhances 
certain favorable mechanical characteristics relating to die articulating surface 18 (e.g.. 
high wear resistance and Ugh oxidatioa resistsnceX Moreover, use of nonK»osslinked 
polymers such as a non-crosslinked polyethylene (eg., non-crosslinked UHMWPE) 
enhances the mechanical characteristics relating to the locking or engagement of the 
bcaiing 1 0 Io another component or to the bone itself (e.g. enhanced ductility, toughness, 
creq> resistance). As such, a prosthetic bearing 10 conslrucled in accordance with this 
exemptaxy embodiment has an articulating sur&ce I g which possesses the Avocable 
mechanical characteristics assodaled with cmsslmked polymers, along with an engaging 
surface 20 (and associated features such as pegs, pins, posts, etcetera) which possesses 
the fovorable mechanical characteristics associated with non>cmsslinked polymers. 

In another exemplary embodiment, a composite 30 ts utilised in which the 
first polymer layer 32 of the composite 30 is constructed from a polymer which has been 
crosslinked to a first degree, whereas the second polymer layer 34 of the composite 30 
is constructed from a polymer which has been ctosslinfawJ to a second degree. 
Specificalbr. the second polymer layer 34 is constructed of a polymer which has been 
crosslinked to a lesser degree than the polymer utilized in the construction of the first 
polymer layer 32. One way to vary the degree in which a polymer is crosslinked is to 
voiy the dose of radiation to which it is exposed. Specifically, b a general sense, the 
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greater the dose of radiation to which the polymer is exposed, the greater the degree in 
which the pojymer is crDasIiokBcL As such, in regard to the composite 30 of this 
exemplary emhodnaenl, Iho iirstpoJymer layer 32 is exposed to a flist doseof ganna 
radtation. wherAs the second polymer layer 34 is exposed to a second, di£fatnt dose of 
gamma radiation. In a more specific excmpiaiy embodiraeni. the dose of gamma 
radiation to which (he second polymer layer 34 is eacposed is less than the dose of 
ndiation to which tbc first polymer layer 32 is exposed. 

Hence; in a specific in^ementation of the composite 30ofdiis cxenjplaiy 
embodiment, the first polymer layer 32 may be comtmcted from a polyethyleoje such as 
UHMWPB which has been exposed to a first dose of ganma radi^on. The second 
pdymtf layer 34, mi the other hand, may be constructed with a polyethyleae such as 
UHMWPB which has been exposed to a second, dlOeran doseof gamma radiation. It 
should be appreciated thai the dose of garmna radtadon to whids tfiepoiyethyiene oftbe 
second polymer layer 34 is exposed ts less thm iha dose of radiation to which die 
polyethylene oftbe first polymer layer 32 is exposed. 

It should be appreciated that the second polymer layer 34 of this 
exemplary composite 30, although crosslinked to some degree, sliil possesses many of 
tbt previously described favorable mechanical characteristics telating to a non- 
crosslinked polymer (e.g.. enhanced ductility, toughness, and creep resistance) relative 
to polymers crosstinked to the same degree as the first polymer layer 32. Specifically, 
by crossliikldng the second polymer layer 34 to a lesser d^ree than the first polymer 
layer 32» the seeond polymer layer 34 is able to retain more of the favorabb properties 
relating to the engaging surface 20 relative to the prc^ierties it would possess if 
crosslinked to the same degree as the first polymer layer 32. 

As aDoded to above, the material from which tht second polymer layer 
34 is constructed may be selected based on whether (he bearing 10 is utilized in 
conjunction with anodier m^lanted prosthetic component or secured directly to the bone 
(e.g., by use of bone cemeitt). Per example^ the above described use of a polyethylene 
(e.g., UHMWPB) in the cMStruction of the second polymer layer 34 (albeit eon- 
crosslinked or crosslinked to a lesser degree than the first polymer Itcytar 32) ts 
particularly useibi in regard to the design o fbeanngs 1 0 which are utilized in conjuncti(ai 
with an implanted shell or tray componeot. However, m regard to the design of bearings 
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properties dearaUs for such an ^iplicetion. For example, the second layer of polymer 
34 may indude ao UMWPE. an elhylena bomopolymcr or an etbytene copolymer. 
However, it abould be understood that the iQvaiitio& is not limited to a particular polymer 
material I6r tbrsecond layer of polynm 34. and may encompass newly developed 
materials with piopenies desirable for the application, unless the claims expressly call 
ibr a particular materiaL 

Moreover, it should also be appreciated that the aforedescnbcd ethylene- 
acrylale copolymers for use in the conatruct}<» of the second polymer layer 34 may be 
utilized in conjunctioD with any number of difToient types of polyethylene-based first 
polymer layers 32. For example* the ilist polymer layer 32 may be eonstrueted of 
UHMWPB. As a fiirUier example^ die crossUnked UHMWFE of eidier layer 32, 34 may 
be an oriented material such as the materials described in U.S. Patent Applicatim Serial 
No. 09/961 pS42. Thefirst layer of polymer 32 niay also compdse a ciosslinkedeth^ene 
homc^ymer. And although crosslinlced polymeis are believed at present to provide 
superior wear rcsistaiK:e and oxidation resistance for the articulating surfiics in 
orthopaedic iraplaat% new materials may be developed in the future with improved 
properties. Accordingly^ the present invention is not limited to any particular material, 
and may encompaas newly developed materials^ unless apavticular material is expressly 
set forth in the claims. In one spedilc exempbry embodiment, a bearing 10 is 
constructed widi a composite 30 having a first polymer layer 32 constructed with 
crosslinked UHMWPE, along with a second polymer layer 34 constructed with an 
etbylene-acrylate copolymer. 

The laminar composites 30 of the present invention may be fabricated by 
any technique which ppxtuces the aforedescribed features. One exemplary manner for 
comstructing the laminar composites 30 of the present invention is by use of compression 
molding techniques. For example, material fixmi which die fint polymer layer 32 is to 
be constructed is plsced in a mold, along with material fiom which die secocxi polymer 
layer 34 is to be constructed. Thereafter, the two materials are compression molded to 
one another under process parameters which came the second material (i.e., the material 
from which the second polymer layer 34 is constructed) to be molten and fliscd to the 
first material thereby creating the composite 30. It should also be a^^nreciated that die 
mold may be configured so as to not only fuse the two materials to one another, but also 
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fbrra the coraposfte 30 into the prcdctcnnincd shape associated with a prosthetic bearing 
10 (D.g.. the glenoid bearing 12, the acetabular bearing 14. or the tibial bearing 16). In 
essence, theawiprw^ 

ibses the two mtf m'als to one anothcrX but also fonns the resulting composite 30 into thJ 
desired, predetermined shape of a beating la 

The starting materials (eg^ polymera such as polyethylene) foruse in the* 
mo Idrng process may be provided in a number of different forms. For example, each of 
the starting materials may be provided as a prcfonn. What is meant herein by the tenn 
>cfonn- Is an arricle that has been consolidated, such as by ram extrusion or 
compression molding of polymer resin paxticlea. into rods, sheets, blocks, slabs, or the 
like. The tem "preform" also inchides a preform "puck" winch may be prepared by 
inlcrmcdiale machining of a cornmerciafly available profeim. Polymer preforms such 
as polyethylene preforms may be provided In a number of different pre4reated or 
prcconditjoned variations. For example, croaslinkwl or non^osslinked(e,g..tfTadiated 
or noiHirradiated) preforms may be utilized. Such preforms may be quenched or non- 
quenched. 

The starting materials (cg^ potyracis and copotymeia) may also be 
provided as powders. What is meam herein by the term "powder'* is resin particles. 
Similarly to ss described above in regard to prcfoms. powders may be provided tn a 
number of dlWuttii pre-lreated or preconditioned variations. For example, ciossJinked 
or non-ciosslinked (e.g.. inadiated or non-tnadiated) powdos may be utilized. 

The starting materials (cg^ polymers and copolymers) may also be 
provided as porous structures. What is mcanl herein by the terra "porous structure* is a 
structure of compacted resin particles. The porous stiucture may take mai^ forms 
inchiding blocks or pucks. However, unlike preforms, a porous atructure is constnjcted 
of un/uscd or partiaJly fiiscd resin particles. The porous struchirr may be provided in 
varyrag degrees of porosity and may inchide crosslinkcd or non-crosslinkcd (e.g., 
inadiated or non-irradiated) resin particles^ In the case of a porous structure that ia 
crosslinked via irradiation, the ream particles are typically compacted together prior to 
exposure to gamma or other types of radiation. However, it should be appreciated that 
the resin particles may be irradiated prior to compaction, if desired. 
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It should be appreciated that the staning materials (e.g., the prefomis, 
powden» or porous structures) may bo '^re-iiradiated^, '*prD-qvenched^ or othervtse 
pmomiitioned prior to use thereof. Id particular, it may be desirabie for a maDufoctorer 
of prosthetic befiingalto purchase material (e.g. polyethylene) which has been iiradiated 
(or otherwise crossUnked). pr^-quenched, or otherwise pnxondicioned by a commadal 
supplier or other manufacturer of the material. Such **out*sottrcing** of preconditioiiijig 
processes is contemplated for use in the processes desaribcd bereiu. 

In addition to the forms Qf starting materials deacr^Md above, ttie starting 
material may be in the form of a sheet or film, particuhuiy where the layer of polymer 
comprises a cqiolymer of ethylene and acrylale. 

In regard to fibrication of a composite 30 In which the first polymer layer 
32 is constructed of crosslinked polymer and the second pdymer layer 34 is constructed 
of non-crosslinked polymer, a number of fabrication processes may be utilized. Pkstly, 
a prefonn of crosslinked polymer (i.e^ pre-irradlated) may be placed in a motd» akmg 
with apreform of polymer wtuch is non-crosslinked (le., oon-trradiatedX Thereafter, the 
rwo preforms are compression molded to one another under process paiaroeters which 
causa the non-crossLinked preform of polymer to be molten and fused to the preibim of 
crooslitdced polymer. It should also be appreciated that during such a molding process^ 
the resultant coo^posite 30 formed by the fusing of Uie two preforms to one another is 
contemporaneously formed into the pred^erroined shape associated with a prosthetic 
bearing 1 0 (e.g^ the glenoid bearing 12, the acetabular bearing .14, or the tibial bearing 
16). In an eotemplary implementati<Bi oflthis process, a preform of a crosslinked 
polyethylene snch as crossiixiksd UHMWP£ is compressioa molded to a preform of a 
non-crosslinked polyethylene such as non-crosshnked UHMWP& 

Such a composite 30 (i.e^ a first polymer layer 32 constructed of 
crosslinked polymer and a second polymm^ layer 34 constructed of non-crosslinked 
polymer)mayalsobefabricatedby theuseofpolymerpowdersorpcamisstructures. For 
example; a prefonn of crosslinked polymer (i- e^ jpre^inadiated) may be placed m a mold, 
along with polymer powder which is non-crosslinked (i.e., non-inraiKated). Thereafter, 
the two materials are compression molded to one another under process parameters which 
cause the non-crosshoked polymer powder to be molten md fised to the prefomi of 
crosslinked polymer. The composite 30 formed by the fusing of the two material (I.e.. 
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Che cro$slinked prefoim and (he non-crosshnked powder) to one another may be 
contcmporancousJy foimcd into the prcdctwmijied shape associated with a prosdietic 
bearing 10 (e.g.. the glenoid beaiing 12, the acetabular bearing 14. or the tibial beahng 
IdX In an excmplaiy implementation of ttiis process, the crossiinked ptefonn may be 
provided aa a crossiinked polyethylene prefomi such as a crossiinked UHMWPB 
prtBMn, whereas the non-crosslinked powder may be provided as a non-ciossKnked 
polyethylene powder such as a noQ-crosaljnfced UHMWPE powder. 

SimilarTy, a poroos structure of oosalinked polymer (i.e., pre^inadiatecO 
may be placed in a mold, along with polymer powder which is non^rosslinked p.a^ non- 
irradiated). Tbereaiter, the two materials are compression mokled to one another under 
process parameters which cause the non-crosslinked polymer powder to be molten and 
fiised to the porous structure of crossiinked polymer. The composite 30 fonned by the 
fusingof the two materials O-c, the crossiinked porous structure and the non-crosslinked 
powder) to one enotfier may be contemporaneously ibmied into die predetermined shape 
associated with a prosthetic bearing 10 (e.g., (he gleaoid bearmg 12, the acetabular 
bearing 1 4, or the tibial bearhig 1 6). an exemplary implementation of this process, the 
crossiinked porous structure is provided as a crossiinked polyediyloie porous stivclDie 
such as a crossiinked UHMWPE porous struciuie, whereas the non-cmsslinkcd powder 
is provided as a non-crosslinked polyethylene powder such as a non-ciosslinked 
UHMWPE powder. 

htforeover, a porous structure of crosslmked polymer (i.e.. pre-iiradiated) 
may be placed in a mold, along with a polymer prefomi which is non-crosshjikcd (ijt., 
noD-inadiated). Thereafter, the two materials are compression molded to one another 
under process panuneterswhichcauae the noo^tosslinkedpolymerpreform to be 
and iiised to the porotis structive of crossiinked polymer. The composite 30 formed by 
the iusing of die two materials (i.e.. die crossiinked pcvous smicture and the nou- 
crossHnked preform) to one another may be contemporaneoudy formed into the 
predetermined shape associated with aproslhctic bearing 10(c.g.,tbeglcnoid bearing 12, 
d>c acetabular bearing 14, or the tibial bearing 16). In an exemplary implementation of 
this process, the crossiinked porous structure is provided as a crossiinked polycihylcnc 
porous structure such as a crossiinked UHMWPE porous structure, whereas d>e non* 
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crofislinkcd prefora is provided bs a non^rossUnked polyetliyienepiefonn such as a non* 
crosslinked UUMWPE prefom. 

In itgard to Abricadon of a con^mtte 30 id which the fast polymer layer 
32 is conslzuci^ of a polymer Nvhich has bees ciosslinkcd to a first degree and ihe 
second polymer layer 34 a constructed of a polymer which has been crosslinked to a 
second, lesser degnc, a nnmber of fsbncation processes may also be utili2ed Ffrsdy^ a 
preform of polymer crosslinked to a 5ist degree may be placed in a rnold^ akng wiih a 
preform of pc^ymer which is crossJiniced to a second, lesser degree. Thereafter, the two 
preforms are compression molded to one another under process parameters which cause 
the polymer of the second prefonn lo be molten and ftised to the polymer of the first 
preform. Stmilaxly to as described above, the resultant coniposite 30 ibnned by the 
ftising of the two preforms to one another is contemporaneously formed into the 
predetegmined shape associated with a prosthetic bearing 10 (e.g^ the glenoid bearing 1 2, 
the acetabular bearing 14, or the tibial bearing IQ. In an exemphoy implementation of 
this process* a ;vefi)rm o/polyeChylene such as UHMWPE i^'ch is crosslinked to a first 
degree is compression mokled to a preform of polyethylene such as UHKfWFB which is 
crossliniced to a second, lesser degree. 

Sacb a composita 30 (le^ a first po^er layer 32 constructed of a 
polymer wliicb has been crosslinked to a first degree and a second polymer layer 34 
constructed of a polymer which has been crosslinked to a second, lesser degree) may also 
be fid>ricated by the use of polymer powders or porous structurea For example, a powder 
of polymer crt)sslinlced to a first degree may he placed in a mold, along with a pttfem 
of polymer which is crosslinked to a second, lesser degree. ThereaAcr» the two materials 
(i.e.. the powder and the preform) are compression molded to one another under process 
parameters which cause the polymer of the preform to be molten and fiised with the 
polymer of the powder. Similariy lo as described above, the resultant composite 30 
fmned by the Aising of the rwo materials to one another is contemporaneously fbmied 
into the predetemiined shape associated wid) a prosthedc bearing 1 0 (e.g.» the glenoid 
bearing 12, the acetabular bearing 14, or the tibial bearing 16). In an exemplary 
implementation of this process* a powder of polyethylene such as UHMWPE which is 
crosslinked to a first degree is compression molded to a preform of polyethylene such as 
UHMWPE which is crosslinked to a second, lesser degree. 
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ft should be appreciated thai the forms in which Ihe two raatcriab are 
provided may be swapped. SpecificaJly, a prcfonn of polymer crossltnked to a first 
degree may be compression molded with a powder of polymer which is crowUnked to 
a second, lesser^egreie in a similar manner te as described above. 

Moreover, a powder of polymer cfosslinked to a fim degree may be 
pbced in a mord. along with a porous stnicture of polymer which is closatinkBd to a 
setsond, lesser degree. TTicreaftcr. the two materials (l.e.. ihe powder and the porous 
structure) are compression molded to one anofljer under process parameters which cause 
the polymer of the porous stnictuie to be molten and Jused to the polymer of the powder. 
Similarly to as described above, the resultant composite 30 fomicd by the ftisfng of the 
two materials to one another is eontemporajjeoasly Ibniied into the predetermined shape 
associated with a piosthetic bearing 10 (eg., the glenoid beating 12. the acetabular 
bearing 14, or the tibial bearing IS). In an exearjplaiy implementation of Ais process, a 
powder of polyethylene such as UHMWPE which is erosslinked to a first degree is 
compression molded with a porous structure of polyethylene such as UHMWPB which 
is erosslinked to a second, lesser degree. 

It should be appreciated that tiic fomis in which the two mateiials are 
provided may be swapped. Specifically, a porous structure of polymer crosslinJked to a 
first degree may be compression molded with a powder of polymer which is erosslinked 
to a second^ lesser degree in a similar manner to as described above^ 

A similar fabrication process may be utilized in regard to fabrication of 
a composite 30 having a first polymer .layer 32 coostructed of a polymer (e.g.. 
polyethylene) and a second polymer layer 34 constructed of an ethylene-actylale 
copolymer. In particular, a polymer preform may be placed in a mold, along with a 
preform of an cthylene-acrylate copolymer. Thereafter, the two preforms are 
compression moWed to one another under process parameters which cause thecopolym<^ 
preform to be molten and fosed to the polymer preform. Similarly to as described above, 
the rcsuhant composite 30 formed by d}c fusing of the two preforms to one another is 
contemporaneously formed into the predetermined shape associated with a prosdiedc 
bearing 1 0 (e.g.. die glenoid bearing 12. the acetabular bearing 14. or the tibial bearing 
16). in an exempkry implementation of this process, die polymer prcfonn is provided 
as apolyethy leneprcfomj such as a UHMWPE preform (erosslinked or Bon-aosslinkcd, 
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quenched or non-quenched), whereas the copolymer preform is piovided as a PMMA 
corapatiUe prefonn. 

It should be appreciated that other startbg outeriat bims may also be 
utjli2ed in the fai»rication of a composite 30 in which the fiist polymer layer 32 is 
constnicted of a polymer (cg^. polyethylene) and Che second polymer layer 34 is 
constructed of an ethyiene-acry tale copolymer. For example, in addition to prcfoma, the 
polymer utilized in the coostnicdoo of the polymer layer 32 may be provided as either 
powdeis or pofcus structums. Likewise^ in addition to preforniSj copolymer utilized 
in the eonstmction of the polymer layer 34 may be provided as either powden or povous 
structwes. 

It should also be appreciated that although the compositBs 30 have hetem 
been described as having two layers^ and have significant advantages thereby in the 
preaem invention* other composite conngumttons are also contemplated. For example, 
the composite 30 may be configured to include several altemiting layers of materials 
similar to the matenals used in regard to the two- layer composites described above. For 
instance, the composite 30 cmiy be configured to include several (Le.» more khan two) 
layers of alternating crosslinkcd and non-crossKnked UHMWre. 

Moreover* it may be desirsble to use vacuum molding for some materials. 
For example, vacuum molding may be preferred where one or more of the h^ers 
comprises a non-quenched materiaL 

Advantageously* Che tensile properties associated with the interfaces 
between the layers 32» 34 are as strong as.M least the weaker of the individual layers 
32»34. Such interfacial tensile properties may be evaluated in an inter£^ial tensile test 
as a gauge for composite stmctuxe integrity. Type V tensile apecimens of 400 micron 
thifkngffs were prq»ared from various composites and were tested based on die ASTM 
D638 siandaid. The interftce section was placed within the gauge length of the nanrow 
section of the tensile test specimen. 
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Table 1 Interfacial tensile properties of two exampfes of 
Crosslinked UHMWPE Composite Molding 



Cftmpoiite 
5tn»ctine 


C^mposiDon 


Uttimtte Tensile 
SireBRtKkn 


Hkmgntion, % 


Pnfomll 


HoD-lmdiated GUR 1020 Preform * 
50 ICCy. AnoeaJea OVBL lOiO Prefonn 




397+/. 55 


Powder- 1 


GUR 1020 Powdet^ 

50 ICGv. Annesfeil GUR 1050 Pmfofm 


6.89 ♦/-OJW 1 


403 -W- 16 



Tabic n Tensile piopcrties of pre-consolidat4d UHMWPE material 





UUmule Teaiife 


Flwgariott. % 


50 lCGy« AniMiiiK) GUR I05O. Ram Exmiddd 


7.56 -iV. 0.49 


301 V. 23 


Non-Inauiated GUR I<k20. Rm Extnided 


8.99 0,66 


475 4/- 26 



As shown in Tables I and n» interftcial ulltniaie tensile strength data 
ii:dicate that the interfaces of composites 30 have an inregrity which is approximately 
comparable to the fully consolidated or Mly luscd fonns of the starting materials (i.e. the 
matcnaU of which the individual layers 32, 34 are constnicicd). Moreover, tfw 
corresponding dau for elongation at break at the mter faces for the composites 30 are at 
least as good as the weaker of the two staxting materiaJa. 

In the composite structures orFabie I, the two polymer layers 32, 34 have 
beea ftised by heating the two layers to cause the adjacent portions of both polymer 
layers to become molten while conopresston mokling the layers into the composite. It 
should also be imderstood that other processes can be used to create such a nell-iiised 
inteifacebetween the polymer layers. Forcotaraple, welding can be used to create a melt- 
fused intft-iiK^. It is believed that wiih raelt-ftision, ihe polymer chains from each 
polymer layer become intenniaglcd and enungled to create the strong imcrfecc^ with 
strong bonding between the layers. Generally, the expressions **nielt-fbsion*' and "melt- 
fused** are used herein to dcxiote intcrfeccs between polymer layers wherein the parts of 
both polymer layers al the interface have been melted. 

It is eacpected that other methods of securing the two polymer layers can 
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be used foi some applications. For example, instead of meh-fbsion. it is expected that 
mechanical interlocka can be used in some applicadons. With the choice of ^propriate 
materials and ptocessea^ inechanieid interfedcs between polymer layers may provide an 
mtei£ice with acTeqoate mechanical and dynamic propexties for the composite to be used 
as an implantable bearing for an orthopaedic pro^besia. 

For an application relying upon mechanical interlocks, it is antictpated 
thai mechanical interlocking with adequate tnter&ci&l strength can be achieved by 
providing a second layer of polymer 34 comprising a porous structure of a hi^ 
tenipaatujc engineering polymer, such as one fit>m ihepolyaryletherketone lamilyorthe 
polyimide family, and by control of process parameters. In snch an application a 
crosslinked UHMWPE layer may be used for the Brst layer of polymer 32 for the 
anictitating surface. The crosslinked UHMWPE layer 32, in the Sam of a powder or 
preform, may be compression molded to the layer 34 of porous high tcmpezatnie 
engineering polymer under a temperature that will melt at lead a portion of the 
UHMWPE layer, so that UHMWPE melts into and £Us some of the pores of the high 
temperamre engineering material; when this UHMWPfi material solidifies, the two 
polymer layers will be nE&echanically bonded together. 

The compression molding can be done at a temperature high enough to 
melt the UHMWPE hiyer but bdow the melting point of the second layer of polymer 34. 
The high temperature may be locali»dat the interlace of the layecs 32, 34. The porous 
stmcture may comprise a solid section for machining into the ihial geometry. The 
stmctuml integrity of the interface in this ceaqiosite embodiment relies on mechanical 
interlocking of the two polymer layers. It is also anddpated that various mechanical 
locking mechanisms can be used, provided that materials and process parameters £re 
selected to provide the desired strength at the interface of the polymer layers 32, 34. 

The layer of porous high temperature engineering polymer may comprise 
a engineering polymer such as polyetheretherketone, polyetherketone, 
polyetherfcetoneetberkeioneketoneorpolyimide. Thesematerialsarebiococnpatfbleand 
are able to withstand the processing lamperature for UHMWPE without aignifscant 
defommtion. Required pre/bnn or porous stnictnrea can be readily fabricated from these 
raw materials using conventional processing techniques. Althoagh tt is expected that 
these polymer raateriak will be useiUI as one of the polymer layen when relying upon 
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I mechanical interlock, the present invention is not limited to these materials unless the 
claims expressly call for them. The present invention may itso encompass newly 
developed polymas. unless a particular polymer is expressly set forth in the claims. 

IS addidon, although the mechanical interlock thai secures the two 
poiymer layers together can be fonmed by compiession znokUng the two polymer layers 
together, methods such as hot isostatic pressing may be used to secure the tw layers of 
polymer 32, 34 together with a mechanical interlock, in addition, as new polymer 
materials are developed, new methods of securing the polymer layers together may also 
be developed Accordingly, the present invention is not ianited to any particalw- means 
of securing the polymer layers together, and may encompass newly developed materials 
and securing means, unless a particular material or process is expressly set forth hi the 
claims. 

In addition to ultimate tensile strength and elongation, the interface of the 
two secured polymer layers in the composts bearing is expected to also have other 
mecharacal and dynamic properties compaiable to the other mechanical properties of at 
least the weaker of the fully iused or fully consoh'datcd fonns ofdie polymer material b 
(he two layers. Mechanical and dynamic prbpenies of the interface include not only 
ultimate tensile strength, yield strength, elongation to break, and modulus, but also 
oxidation resistance, impact strength, compression strength, shear strength and ^gue 
strength (as shown through differont fomns of fatigue testing, eg., three-point bending, 
tension, compressico and flex fatigue). 'Comparable'* is meant to inchide no stadstieai 
difTemcc in properties, as well as overlapa in data points^ as in the case of the ultimeate 
tensile strengdi of the Powder-Prefimn Composite Structure of Table I and the 50 KGy, 
Annealed GUR 1050 Ram Extruded matcriai in Table n. for example. 

It should be understood that unless specific mechanical and dynamic 
prc^>enies are expressly called for in the claims, the invention is not intended to be 
limited to composites with interfaces with any particular mechanical or dynamic 
property. Although the composite article should haive properties suitable for an 
orthopaedic imphmt, the properties at the interAce may not need to be comparable to the 
mechanical and dynamic properties of the iully consolidated materials of the layers. For 
example; if the two polymer layecs are made of materials wiih great enough shear 
strength, then the shear strength of the interface may be less significant. 
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The conopositd aiticles with layers secured tinougb a melt-itision process 
possess may be pieferred over those with layers secured through mechamcal tnteriocks. 
The temperature of the meli-fusioo process should be sufficient to destroy any 
CQntaminanU aTthe pre-Aisiou intexface. In addition^ melt- Aisiou results in on interface 
where the two polymers are in istiroate contact, with no pore^ void» g$p^ mck or 
separation that would allow for the ingress of agents that woald compromise stenHzatsoo. 
Therefore* surface sterilization should be adequate for the melt- fused polymer composite 
implants. The ability to use sur^e sterilization tcchniqitt8» such as gas plasma 
sterilizatioQ and ethylene oxide sterilization, instead of iitadiatioo^ is odvantageotis when 
BO UHMWPE material ia used as one of the polymer layers. Oamma mradiatum 
sterilization of UHMWPE material can generate ^radicals and can make the material 
more susceptible to oxidation. 

For polymer composite bearings with polymer layeis secured thtougb 
mechanical interlodcs, some gap or separation may continue to exist between the layers 
aAcr they arc secured together, since only one of the polymer layers will be melted. If 
Che gap or separation is large enough* agents that could compromise sierihzatioQ could 
enter the gap. Accordingly^ unless special processing techniques are employed, 
sterilization could require gamma inradiation to neach the level of the ioter&ee of the 
polymer layers. In addition, if either polymer layer exists as a porous stracture aAer the 
polymer layers are secured together, proper sterilizatioo will probably require gamnui 
inradiation. 

If it is desired to avoid gamrng Irradiation sterilization of composites with 
mechanical interlocks, known special processing techniques may be employed to ensure 
a sterile environment, such as processing in a clean room. 

In additioni new sterilization techniques may be developed, and new 
materials may be developed, or materials may be selected that do not degrade under 
gamma irradiation sterilization In either event, mechanical interlocidng polymer l^en 
may be preferred. 

In addition to the ability to surfece sterilize the melt-luaed composite 
bearings of the present invention, the prosthetic t>earir^ 10 and associated methods for 
making the same have a munbcr of advantage over heretofore designed bearings and 
associated methods. For example, by ooosuucting the bearing as a composite (i.e., the 
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composite 30X tUc materials selected with each layer of the composite miy be selected 
to provide the desired mechanical and dynamic properties. In partfcular, a, described 
tbove, the layer in which the articulating surface 1 8 of the bearing 10 is defined may be 
constnicted witTfnatorials which have favorable mechanical and dynamic properties for 
use as an BrticulatiDg surface (e.g.. high wear and oxidation resistance). On the other 
hand, the layer in whidi the engaging surftce 20 is defined may be Donstnicted with 
materials which have favorable mechanical and dynamic properties for use as an 
engaging surface (e.g., high ductility, toughness and creep resistance). 

Moreover, use of an ethylene^acrylaie copolymer as an underlying layer 
provides the bearings 10 of the present invenUon with adYantages over heretofore 
cfcsigncd composite bearings. Firstly, such a copolymer has a component for both (1) 
providing suitable adhesion to the polycthylcnc-bascd upper layer, and (2) providing 
suitable adhesion to bone cement. Other attempts at providing (hta fimctionality have 
been met with limited success since, amongst other things, they have attempted to vtllizt 
dry blends of materials (as opposed to an actual copolymer), and, as a result, have been 
subjected to both piocess and prodtict variations. 

Wliile the invonrion has been ilhjstrated and described in detail in the 
drawings and foregoing descripticm, such an illustration and description is lo be 
considered as exemplary and not rcstrica vc in character, i I being understood that only the 
ilhislmtive embodiments have been shown and described and thai all changes and 
modifications that come within the spirit of the invention are desired to be F«>tcctcd. 

There arc a plurality of advaotagea of the present invention arising fiom 
the various features of the prosthetic bearing described herein. It will be noted that 
alternative embodiments of each of the prosthetic bearings of the present invention may 
not include all of the features described yet benefit from at least some of the advantages 
of such features. Those of ordinary skill io die art may reacfily devise their own 
implementations of prosthetic bearings that incorporate one or more of the features of the 
present invention and fell within the spirit and scope of the present invwition as defined 
by the appended claims. 

For example, although it has been described herein eo crosslinJ( materials 
via iiradiarion. a process which has numerous advantages in regard to the present 
invention, it should be appreciated that certain of such advantages may be achieved by 
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crossttnldttg the materiala by any suitable icchniqiic. In addiiion. although tha 
crosaHnked polymer or inor« highly croaslinked polymar may typically be oaed fiw the 
aitktihtmg surfBcc of the.cotnposttc with non-croaslizikfid or less cmsslinknl polymer 
bong used for t& engaging surface, there jnay be instances wbeie it is desirable for the 
crossSnked polymer or more highly crosshnlccd polymer layer to be used for the 
engaging surface and the non-crosslinked or less cmsslinked polymer ID be used for the 
articulacing surftce. 
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4. Preferred aspects are provided as stated in the followings 

( 1 ) The method of claim 1 . f\trther comprising tht step of exposing said 
Orst layer to a dose of ladiation so as to crcMslink said polymer. 

(2) The method of claim ]» wbereia said second layer providing step 
coosprises providing a copolymer comprising ethylene and methyl methaci^e 

O) The znethod of claim 1. wherein said second layer providing step 
comprises providing a copolymer comprising ethylene and methyl actyUte. 

(4) The method of claim 1^ wherein said second loyer providing step 
comprises providing a copolymer comprising ethylene and ethyl acrylate. 

( 5 ) The method of claim I » wherein said second l&yer providing step 
comprises providing a copolymer comprising ethylene and butyl methaetylate. 

(6) The method of claim I, wherdn said second layer providing step 
comprises providing a copolynio' comprising ethylene and ethyl methacxylate. 

(7) The method of cliiim I, wherein said securing step and said forming 
step are performed contemporaneously. 

(8) The method of claim 1 » wherein said securing step comprises the step 
of compression molding said first layer and said second layer ro one another. 

(9) The method of claim 1 , wherein said forming step comprises fomiing 
said composite into an acetabular bearing which is adapted to be implanted into an 
acetabulum of a patietit. 

( 1 0) The method of claim I , wherein said forming step comprises forming 
said composite into a glenoid bearing which is adapted to be implanted into a glenoid of 
a patient. 
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(It) The method of claim \ , whcrdnaaid forming sirp comprises fonnmg 
said compotitd into a tibial bearing which is adapted to be implanted into a tibta of a 
patient 

(12) Themethodof claim 1. whereinsaid fonning step comprises fonning 
an articulatbg surface in said fbat layer. 

(1 3) Tbt orthopaedic prosthesis of claim 2 » wherebi said process for 
pieparing said implantable bearing further comprises the step of exposing said Brst layer 
to a dose ofradiatioo so as to crosalihk said polymer. 

(14) The orthopaedic prosthesis of claim 2 . wherein said acrylaie includes 
methyi methacrylate. 

(15) Tbeoitfaopaedtcpn»(6esisofcfadm2.,whereinsaidacryl8reiflchides 
metl^l acrylate. 

(IS) The orthopaedic prosthesis of claim 2, wherein said acrylate includes 
ethyl acrylate. 

(17) TheorthopoedicprostlKsisofeiaimS^wbereinsaidacryleteincludee 
butyl methacrylate. 

(18) Theorthopaedic prostfaesisof claim 2»«diereinsasdacry]atejnchides 
ethyl methacrylate. 

(10) The orthopaedic prosthesis of claim 2 , wherein said securing step 
and said fonning step are performed contemporaneously. 
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(20) The orthopaedic prosthcaii of claun 3 . wherein said securing step 
comprises the step of comprossion molding said first layer and said second layer to one 
another. 

(2 1) The onhopaedic prosthesis of claim 2, whereia said hnplanuble 
bearing is an acetabular bearing which is ad^ited to be secured to a acetabolum of a 
patient 

(22) The ofthopaedie prosthesis of claim 2 wherein said implantable 
bearing is a glenoid beating which is adapted to be implanted into a gknoid of a patient 

(23) The orthopaedic prosthesis of claim 2, wherein said implantable 
bearing is a tibial bearing which is adapted to be iraplantad into a n^ia of a patient 

(24) The orthopaedic prosthesii of claim 2, wherein said process for 
preparing said implantable bearing Anther con^rises fomung m articulating surface in 
said fost layer. 

(25) Tbo implantable bearing of claim 3 , whereta said layer of polymer 
and said layer of copolymer are compression molded to one another. 

(26) The implantable bearing of claim 3 . wherem said aery late includes 
methyl methacrylata 

(27) The implantable bearitsg of claim 3 , wherein said aciylaie includes 
methyl aciylate. 

(28) The implantable bearing of daim 3 , wherein said acrylate inchides 
ethyl acrylate. 
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(29) The tDaplantBbte bearing of claim 8 ^ wheiem said aery lale iBcludes 
bulyl fuethaciylaleL 

(30) The implantabie bearing of claim 8 , whereto said acrylale iitchides 
ethyl methacrylate. 

(31) The implantable bearing of claim 3 » wherein: 

said layer of polymer has an articulaiing sur&ce defined therein^ and 
said layer of copolymer haa an engaging surface defined therein which is 
idapted to be hiq)lanted into an acetabulum of apatjent 

( 32 ) The imptentable bearing of claim 8 , wherein: 
said layer of polymer has an articulating surface defined theretn, and 
said layer of copolymer has an engaging sur&ce defined therein which is 
adapted to be implanted into a glenoid of a patient 

(^3) The implantable bearing of claim 3 , wherein: 
said layer of polymer has an articulating surface defined therein, and 
said layer of copolymer haa an engaging surAce defined therein which ia 
adapted to be iit^lant'cd into a tibia of a patient 



(34) The implantable bearing of claim 8 , wherein said layer of polymer 
has an articulating sur&ce defined theretxL 
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1 . Abstract 

An impluirable prosthetic beating is constructed of s composite material 
having a first layer and second layer. The finl layer has an articulating surface defined 
therein, whereas the second layer has a engaging surface defined therein for engaging 
cither another prosthetic component or ihc bone iiself The first layer of the implantable 
prosthetic bearing is constructed of a polymer such as polyethylene or UHMWPE, 
whereas the seeond layer is constructed of a copolymer of ethylene and an acrylata The 
cthykneportion of the copolymer provides for adhesion to the polymer of the first layer, 
whereas the acrylate portion of the copolymer provides ibr adhesion to commonly 
utilized bone cements. A method ormaking a prosthetic bearing is also disclosed. 



2. Representative Drawing 
Fig. 1 



